Membrane changes during different stages of a freeze-thaw protocol for equine semen cryopreservation.
Many theories have been postulated concerning the possible effects of cryopreservation on spermatozoa, including suggestions the freeze-thawing process produces membranes that have greater fluidity and are more fusogenic, thus inducing changes similar to those of capacitation. The main objectives of this study were to determine at what stage of the freeze-thaw process membrane changes occur and whether evaluation with chlortetracycline (CTC) stain could predict the freezability of stallion sperm. Sperm viability and state of capacitation were simultaneously evaluated using CTC and Hoechst 33258 (H258) techniques. Membrane function was evaluated using the hypo-osmotic swelling test (HOS) and progressive motility (PM) was evaluated under light microscopy at each stage of a freeze-thaw protocol. Evaluated were raw semen; after dilution and centrifugation; after redilution and equilibration at room temperature; after cooling to 5 degrees C; after super cooling to -15 degrees C; and after thawing. The most pronounced functional damage to membranes and the greatest decrease in PM occurred in samples of all stallions after thawing (P<0.05). Cryopreservation, as evaluated by CTC/H258 staining, significantly (P<0.05) affected sperm membrane integrity after centrifugation, after redilution and equilibration at room temperature and after cooling to 5 degrees C. The HOS and H258 tests gave similar results (R values of approximately 0.75) and correlated inversely with the number of live noncapacitated sperm cells (R values of approximately -0.75). Remarkably, the subpopulation of capacitated live cells was unaffected in all freeze-thawing steps and the number of live acrosome reacted cells increased by a factor of 4. However, it was not possible to determine whether the changing CTC patterns reflect a true capacitation phenomenon or an intermediate destabilized state of the sperm cell membrane. This increase may indicate that the subpopulation of functional sperm cells capable of binding to the zona pellucida increases after freeze-thawing despite the deteriorative effect of this procedure for the entire live sperm population.